Maxi-anion channels play a key role in glutamate-induced ATP release from mouse astrocytes in primary culture.
Astrocytes are an abundant source of ATP, which might be released from the cytosol into extracellular spaces under various conditions and even affect cell fate under some circumstances. In the present study, we aimed to evaluate the pathway(s) contributing toward glutamate-induced ATP release from mouse astrocytes. Firstly, our study of cultured astrocytes showed marked ATP release in response to stimuli of glutamate at different concentrations (0.1-1 mM), with an interesting bimodal distribution in time course. Inhibitors or blockers of potential pathways for ATP release such as exocytotic vesicular release, gap junction hemichannels, P2X7 receptors, and volume-sensitive outwardly rectifying chloride channels had no significant effects on the observed ATP release. In contrast, glutamate-induced ATP release from astrocytes was significantly inhibited by gadolinium (50 µM), an inhibitor of a maxi-anion channel; meanwhile, the application of gadolinium can allay glutamate-induced cell injury significantly. Thus, we propose that the maxi-anion channel might play an important role in glutamate-induced ATP release from mouse astrocytes and inhibition of maxi-anion channel activities to reduce ATP release can produce protective effects in the case of glutamate stimuli.